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(54) DRY ETCHING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure anistropic shape 
and lessen etching damages in laminating W-based 
conductive layers (W, WSi2, etc.), on a poly-Si layer. 
SOLUTION: After laminating a poly-Si layer 1 4 and a 
WSi2 layer on an insulation film 12, resist layers 18a t 18b 
are formed on the WSi2 layer with a large gap, and resist 
layers 18b-18d are formed thereon with small gaps. 
After etching the WSi2 layer with a plasma of CI2/02 
gas, by having it overetched to remove WSi2 layers 1 6e, 
16f with a plasma of HBr/CI2/02 gas while reaction 
products suppress side etching, WSi2 layers 16a-16d 
corresponding to the layers 18a-18d are thereby 
obtained. The layer 14 is selectively etched with a 
plasma of HBr/CI2/02 gas, while reaction products 
suppress side etching. The method is also applicable to 
single layers of W-based conductive materials. 
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(dv->7)uz-o\,^xi£, o zmhxm-ei&m i<D-y->y r )i> 
ma>Wret£mmz$nt$'&. &y->y)umztfv s i© 

to 

[0 0 3 3] WS i 2 /^U S iiilJRJ:b(4, 35 1©1t> 

ra5 (cT^RT-^-ro 

[0034] ^5 o35awe*jc«tn«x o 2 ©«Ef,tw^ 

£3 0%W±lc-rti(4, (JiJWS i 2 ©^ASx^5 L >^ 
^ni>rn-bx*ft(c^:i.Ci:Ast)*^o [«]2©^-— m* 
-x>y?->^T*(4, O 2 ©^WIW^^ 4 0%i:Lfe© 

Su^tgj'fbfelBe, 16f^©WSi 
zM&ttomtfylzffo&irZZ fc^T-gSo ^-©SS^ WS 
i 2 ©R I E 1 ag*iSUctt-3<:iiy^>^igJg©^* 
— >flc#t* * * > -fe ;i/ -r S CI £ &X # 5 o 
[0 0 3 5] 1611 HBr/Cl 2 /0 2 ^*fflU 
575X7X-^>^!:*Jtf5WS i 2 1M h'Ji-y^V 

m$(3(4, ifffg 2 0 0 mm© v U 3 >«tS h(r v 
'J3>*t*-f KBSSfcfl-L-tWS i 2 /*>J S 
(W*'J-9"-f HJfJ) *ff$JEattfe-y->7Vl/§4{HIfflV>fc. 
ft-9->7-;Kc(4. W 1 (O'^^-^MBC/jifiol: 
v-f >/^^— ^= 1 . 0/0. 6//m(?);^->(;ffi 
r>X^> i m.(n\y-J7, Mrf^.tSLto C©4-3(Clx^X h 
M * fcft-y- > ^ M 4 ©x «y > tistfia 
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JI0xm2 GtLXWXL, x.v-y->y*UtjLr>ti B x 

'h/j : 1 mT o r r 

V-f * n$U2/j : 1 4 0 OW 

:^K;3'42/j : 5 0 W 

HXfflA :Cl :5 +HBr = 30sccm, O 2 = 2 0 
seem 

ilbfco CIt\ 0aifi<iW3<H*, NITWSia/* 
U S iig«ittfMK>;i:*a4 0%T-&3 o 

[0 0 3 6] 4fS!<D+>->7 ! ;i/ico^T{±. C1 2 +HB 
rffl^HBrSO, 10, 20, 3 0 %CO<fc -5 tZ&fo 
M>7;^CWS i 2 W Hx.;f>^S 

(#m) &*»fco Hx-yf^MlSIt M7CW 

s i 6 8iizfflLxm>ri-r2>£*>izs=im~zm&. 
bfcJawt op-sa'fiKLfeiawbo t £ LTX&b 
2>z.t#x$z>o s<oixm^—^jfW&, s>o«-9- 

-i Hi5(fM (Ir- ^ff***) fc^ft^tUifc-fo 
[0 0 3 7] m 6 ©aaSttSSBt: .tntt* HBr ^^39^ 

^— X/^->T-{±iiifi^#fy^*i3fccoco, 

[0 0 3 8] »] 2 60 r.ftT'tt, CI z /0 2 *X$fflU 
-StCbfecO-TK HB r/C 1 2 /0 2 ^n-fe^T'^d^o 

fc <fc a &ffi & v >r > -e otjsi^ -^^(0**. * K6 <- - h 

#-££-50 $fc> HO28Si:Vi0HBr/Cl 2 /O 2 * 
f SWS i a ©«iRtt€?CS<«%!a:* J "6, Sfeu*^-;* 

K85#bfcWS i 2 ©<fr£xy^>^P&;£--f 5C £:#T- 
L/A>*)HB r©?^lraS2i»{r J: 5WS i 2 co-9--f Fx. 
•v * > y *|» <-CJ: *st # So 

[ 0 0 3 9 ] M 8 ~ 1 0 HU C ©*WOflh©'J8«HKflBK 
tfi S fflOT*f>K?£ * >jn T * © T- £ o 

[0040] r*i 8 co r.fST-tt, v u n >*$cd >mmm 

4 0<D&®%%loi'V=i>**V'( 2 co 

±CWM4 4*^^S^^^(C«tf3Bft£-rSo 
WW4 4<ohtcp7f t 8coKd£Sl^<5' — >t:SEotl/->7 Wtf 
4 6a, 4 6b£*iOK|gj££-e-tff2f>K-r3o 
[0 0 4 1] [*]9« r-fi-ef^ C 1 2/ /0 ;>#X'&ffJ^ 
57v Xvx y > y tw «fc W;cj 4 4 £ U I- ,VJ 4 6 
a, 4 6 bOTBafei«fc V&MVZ. bW+f£%it$.X'i',i£1P 
ifDXS Z<»ffl?j<Dm IZ & S «t -3 U ^ > X h x >y > y 
t5. CC0h#C0x>vf->^«, jii^-c^fcytXh 

I- x-i/^^cofcl^ii: L/T, U~>"X Mil 4 6 a, 4 6b 
!r tl JE-tl#£; b fc W,'rf 4 4a, 4 4 b tW <<h tl ■§> t it- 



(6) 5?j:; r : 2001-7085 (p 2 c 0 1 - ? c 8 5 a) 

10 

VV;rf4 4a, 4 4bffl[iiil:!lRIElagrii::i 

[0 0 4 2] [»] 1 0 co nfit-{±, Cl 2 /0 3 iix IZ H 
B r JtiSMLfcHB r/C 1 2 /0 2 *^S/Sl^7"7 

M 4 4c «ML> W//J 44a, 44b S83#;*-tir£>o 
CC0h^C0x>v^-> ^fi, [*] 2 ■eiS^fe^-— /<— x <y 
> W«0>*fprf f & d c t&x § 5 D *— m-x -v 
^>^coffi{±, U^X MfJ4 6 a, 4 6b$7r>>^' 
10 SlurSKJ; bP^iif So WM4 4 a, 4 4 bfi, SJ£a/f) 

[0 0 4 3] t*] 9, 1 OOxyf-vyjasmi, Cl 2 

/o 2 ^^^x<^^>^^^i: Ltffli^c^ mum 

4 2*^X1-S>' l J3>^-+-9-^ KJe^-T -5 VKDMtiltt 

tfisahf*. SE^t> ?fi^4 2<omM'3 J fSd^^co 
ifl^^lWi-rsCtAs-t-gSo t*] 1 Oco^-m-- 

oi^^->^T'(i> HBr©Wa5WJM4 4a, 4 4 
bCD-^-Y Kx2/^>^«l©J^tlS©-e^ WAIOJ^R* 

20 [ 0 0 4 4 ] g] 8 ~ 1 0 izffl h3d b fclKKUKeKife 
fi, WM4 4©«0(CWS i afr]*fflV^T'Jg«SbTt> «fc 

[0 0 4 5] Udbfc^lti^fiSt 18^**1 

5 1) co T* tt < s oak&BB-C %Hi "Rlttft * co t? 

-So 0>Jxfix <X<o<fca^'^M*sujfg-e^,So 

[0 0 4 6] ( 1 ) W*»'itt«Mfc b-rii, W, WSi 

-y-^ PfcbTH:* WS i 2 OT«t-5ic-fb^:iM: n S6<J*t ) CO!C 

30 iiWS i x *fiefflHTt6T?*4o 

[0 0 4 7] ( 2 ) Si^^f^^ i: bTtt, H B r (CKg 
f)■r^ Br 2 , B B r 3 , CBr 4 , SiBr 4 ^*ffl 
UTtii^. B r a^cotfXcOvMD.-Wiv r^Xvtfic 
Brig f-fflM^HUp'd^ffJJg-C" ^UfeHBrffl 
tiJ-f?i:[»J^(c«tS<t5{r D 5^t-n««tUo 
^f*r^©^t){c, HI, l 2 , BI 2 , CI 4 , Sil 
**£ro3'X£^ J -#X£ffl^T i k<£^o HBrXtiHI 

^co^x$>s^fio 2 ^x^ov%t> ^an^coiijifift 

Sx -v ^ > ^ffiS^i tc M®. t & (D ifim £ b ^ o 
[0 0 4 8] ( 3 ) W#$?'ilt«Jf? SH7-fx»;f>yt 
W^^ii-WAiCO ?S6TiN, T i ON^m 

l^o 

[0 0 4 9] 

[^H;j©^i] whw«t-5!r, cco%n;j!ri;n{S, VMi 
■&1ix&XJ ! m&iixo>U?i1ix &x >y > ^ i: -r 
50 K7-fX7f>^!a'3 W»^^'4iWW £ + ^ h x >y ^ 
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CCD&tf'J S i »UrfCO H5-fx^f> y £?r& -5 
J;o!;Lfc<7)-c, ^^p^&S^Loox-y^y^ 
* - S?*««f 5 C i: *B 0 tffil h? SftXtf 

[0 0 5 0] g-fc, #k&fttttf;*jft&ifc8#a0>Uto:tf 

»'J2»*1 * + x h x. > y L fc flUftflto * x tc a* 
^-fitf:* (Xiia^^-ffff*) *iSftlL-CWJMMM* 
CO:*— /t— x >y f - > ?"£?f & -5 £ -5 C LfcCOT, 
ftW&mi% Loo FJfcffitifiJSflDx- -y ^ > 7%Wi®lir & Z 

[mi] z<nm}<D -?ffijBmteto&mgmtf&&iz& 

[[*]2] HlotSCti<WS i .JW)*;*^ H'y 
>^tgM*-;t-i ? ^> y r.fg£;jx-r*MriB 
[*]•??* 3o 

[ 1*3 3 ] H 2 CD raiztt <*USiMx^> ^XIS 
[[«4] cro^B^©'Jg^{c^^e>n-5^Xvji>y^ 

^t^w-Bawtb (wsi ? ./#>jsi) <r>o z ffiw.m 

[M6] HBr/Cl 2 /0 2*X5ffll>577Xv 
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[i«i 7 3 WSi 3 'J S i f&VJx >y -7- > & !t § 
WSi 2 ;rf<»-9-'f J*o:y^->yjR5£*^-raSlH[*!t:ft 
5o 

[[*] 8 ] c ro^rawffeco'JSiSSJf^iic^SSi^ffMifetr 
*5!t £ !✓ ->"^ hA v JSJ!»£T.fS*/j«-rA£filiSJfli}i*iT*ftS. 
[ M 9 ] !*] 8 co rjfi !c 82 < w;rf ffl^'txhx7f 

10 [[*] l o ] M 9 co nfltia < *—> t— ^ -v ^ > $r nfi 

* /j'>-r««w fflw-e & 5 o 

[Ml 1 ] SdiaB&«ifeco -m l;^5l/y^h 

mmi& r.g £ /fx -r ttKRf s we & s . 

[[*] 1 2 ] M 1 1 COXfitcSS < W S i a iJSi gj 
hxyf>y r.e*>i«-rK«l8fifiWC*S. 
[[*] l 3 ] m l 2 cox*nciS& < x. y ^ > irr. 

saw us?* vwm^M^'n-rmmm^^^o 

im 1 4 ] «£*<0fiffliaJKj«ifc©f6OWIC*»S u y* 
h nil * w*-#fKBriB!H-C S o 
20 [M 1 5 ] [S3 1 4 (DXMlzKti < WJW© * X h x >v * 
> ^ xfl * tf-TffilKMrBf & 3 o 

[r*n 6] rai 5<z>xifs{ci&£<3i--^— x^v^x 

is 4 >i* -r «&»r tawe* 5 <> 
[??^co^] 

10, 40: -fMPfttttt, 12, 42: IfitiK, 1 4 , 
Ttf'JSiJM, 16 :WSi 2 |('i, 18a~18d, 46 
a, 4 6 b : Kfh 4 4 : WJWo 
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